





BUSINESS OUTLOOK (Cont.) 

U.S. Commerce Dept.’s ‘Industrial 
Outlook’ Says Sustained Growth Bodes 
by for Robotics — Doug M. Podol- 
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CID Technologies ... 
Chori America ....... 
CO css ssacedscessencecs 
Chugai International .... 
— DeSIGH . 6. .0ccscccse 


EG&G Reticon ... 
BM eaxccoscadeeoces 
a re 
Germanow-Simon .... 
Hitachi Denshi ......... 
TIES vase vacceecsisc 
JML Optical 
Javelin .. 
Koyo ....... 
CIE ise cnccisccissesscs 
Optronics Engineering .... 
PURINE 5. dnc cccccsncscevece 
Pentax ..... 
Pulnix ...... 
Sony 
Toshiba ............... 
Universe Kogaku ... 
sae ee cies cc cs teavcwcsaskinces's 
Volpi Manufacturing .....................688 
COMPANIES ON THE MOVE 
ABB Industrial Systems .................... 
ABB Robotics/Ford ............... 
AGV Products/Rollabot AB . 
Allen-Bradley/Creonics .... 
American Welding Society 
PET POIOUIEE occ cnccicsccesvcaciass 
Ball Industrial/Gulmay .. 
NIE Secs cha cascceiecscives 
Cognex/West-Bond . 
DeVilbiss .................. 
I sobs cdascvasncsecececss 
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ESAB ‘AB/ L-TEC . 
TPR ovnicssasscetecthcnscisesacs 
FMC/Harnischfeger Engineers ... 
Ingersoil Engineers .................. 
TRRAR/AEGS 6. cn ccccsececcssesse 
Jet Edge/Rauma-Repola 
Perceptron/Wild Leitz ... 
Pressflow Robots ......... 
Robotic Programmers ... 
Robotron/EMCO ......... 
Schunk Automation .............. 
Valiant/Renault Automation .. aa 
View Engineering .............csscsecsceseese 
COMPONENTS 
Achieving Assembly Flexibility For 
Printed Circuit Boards .................... 
Analysis Hardware Helps Students De- 
IE OE, pisces sen casess bceancescccsass 
Expanding Sensor Selection Broadens 
Automation Possibilities — Lisa M. 
PRM 5 acct cs cc gsannecssesetsshnssanadase 
Material Flow Control Smooths Sealant 
Dispensing —Herb Turner ............... 
NASA Contract Funds Robotic Hand 
Development ..............csceeeeeeeeeeeeees 
Pick-and-Place Modules Perform Re- 
PCMADIS TAGES oi... ccccccecsecesccssncseoes 
Product Focus: Automated Guided Ve- 
WRU oooae ss satiee vi cadaceancctacetesbcccasers 
Product Focus: Automatic Storage and 
Retrieval Systems ................seceeeeeees 
Product Focus: Cameras Serve Machine 
WMI PONE <n vidncascssceceteciccccoencesces 
Product Focus: Conveyors and Posi- 
tioning Equipment .......................4 
Product Focus: End-Effectors ...... 
Product Focus: Motors and Drives .... 
Product Focus: Safety Sensors ........... 
Tool-Changing Flexibility Key To Au- 
tomated Electronics Assembly .......... 
Waterjet Cutting: Systems Offer Versa- 
tility (Product Focus) ..................006+ 
Components/Conveyance Suppliers (Di- 
rectory Listings) ............csscseeeeeeeeees 
COMPUTERS 
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Macintosh II-based Control Simplifies 
User Interface — Jerry Pine and Pete 


Robotic Software: Languages and Stan- 
dards Lead Vendor Efforts .............. 
Consultants (Directory Listings) ........... 
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CONTROLS 

Macintosh II-based Control Simplifies 
User Interface — Jerry Pine and Pete 

Proposed Standard Would Simplify 
CAI IO occ dotes ces cacaneniccn 

Sheet Metal Handling Robots Better 


Stamping Throughput —Ronald A. 
EMD acdia vend ceteccsiesn<cxeucanedeiesons 
Texas Instruments Marks Cell-Control 
IN occ i nccescdescasdsevsacexs 


CONVEYORS AND POSITIONING EQuIP- 
MENT PRODUCT FOCUS 
Basan csdcdcna eacemecusaieontapsciaepade® 
Aerotech .. 
Anorad . 
PRO ss niicdenes 
Automation Gages ......... 
Automation Unlimited .. 
PIII as cisccscsescesnee 
Berger Lalir ......;.... 
Clay-Mill Technical .... 
pS Re ore 
Del-Tron Precision .... 
Design Components ... 
Durr Industries ......... 
WE casndwascasensndcescs 
EWAB Engineering . nas 
GI aici a cceccaaasacicaepccasdicsdccnssenses 
Harry Major Machine & Tool Co. 
Industrial Indexing Systems 
Intelledex 
Jergens 
Jervis B. Webb ...... 
Klinger Scientific . 
Lanco Systems .... 
Mc cas gas sccates cep cca siasecdeaaadsactacs tens 
Matrics Automation Components 
Menziken Automation ....................+5 
Micro Slides ..........0...s 
Mid-West Conveyor 
FRI ececccasccsancanseptesven 
New England Affiliated ... 
RENE Soc ccsessccceeceses 
REICOM .cc0ssece0s 
Reveyron S.A. . 
Robotrac ........... 
Schneeberger ... 
Simplimatic ..... 
Syrotech .... 
rer 
Thomson Industries .. 
ae 
EEN sn kcsausc cones tcusedeedajaud 
VSI Automation Assembly . 
Velmex 











ECONOMICS OF AUTOMATION 
Buying and Justifying Machine Vision 
Systems —Nello Zuech .............00006 
Financial Analysis of Automation: As- 
signing Value to Intangibles — Thomas 
NIM 56 ékcincscucncocenanduccentscusdeechs 
EDITORIAL 
An Accountant to the Rescue ............. 
Don’t Shoot Your Robot in the Foot — 
TP: TINE FIG Sivvccdssiiscsdsnscicccens 
Fortress Europe? — Martin Wadsworth 
A New Face ... and a Standing Resolve 
Robotic Strategies for Small Firms — 
Sen. Ernest F. Hollings .........0..0000005 
Two New Editorial Board Members .... 
END-EFFECTOR PRODUCT FOCUS 
PN I ais Sesdde cessacecSnesiccenceass 
American Engineering .... 
Applied Robotics 
Arobotech Systems ... 
ATS 











Barry Wright ............. 
Compact Air Products 
EOA Systems .... 
Mack .... 

RIP cccncsoxis 
Robohand 
Robotic Accessories .. en 
ROUND sac seainsccctecscdesccscdsicecss 


INTERNATIONAL NEWS 
ABB Installs Test, Assembly System for 
RN sds tecacconcdidcassncadexsaicanxanesees 
Australian Students Enter Robot Com- 
I acai gn cca nes seca cetes nets 
British-Built Robot Dispenses Sealant .. 
Canadian Groups Team Up For Ro- 
TG BUCO on acc cscrvcssensinsscéessesces 
Electronics Firm Forms American Sub- 
GOD sarcasustsinsioesttca femscatne oacenesses 
EMO Hannover Draws 238,066 Attend- 
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INTERNATIONAL NEws (Cont.) 
Engineering Firm Applies Pneumatics 
FO PROUEIINIE io ciciccinessicctecsacyccessaate 
FMC To Install AGV System at Paris 
PING ocisncssacivecd sncaccteaianimadascauetio 
French Nuclear Firm Automates Reac- 
at UI ncn sencavencesescictiteceemeanaacs 
GMFanuc Acquires 600 Fanuc Robotics 
Glasnost May Herald U.S./U.S.S.R. 
VORIIIE sive acacia ces Zeccatienntens 
Oxford Studies Artificial Vision ......... 
Plastic Moldings Plant Installs De- 
Vie RUE iu ccdeccsetsninntuisactacess 


Robot System Developed for Raw Sugar 
fn” NS OEE RS SR Oe 
Robotic Automation Takes Off ‘Down 
UNI. <ccscacascconticcaasnaigtkasniontidtees 
Robots Stay Busy at Gearbox Factory .. 
Sheep Shearing 100% Roboticized ...... 
Singapore Students Write About Robot- 
WOR sic disascatene tsi viee. = ive snccateeates 
‘Spacestick’ Employs Six Degrees of 
RCI oda sinantskncesncactnapigaccedueainne 
Staubli Unimation, Harwell Developing 
Teleoperated ROBO. .........sccescesssceces 
Texas Instruments Marks Cell-Control 
DOI iiss cc cn cencconnsniecansavens 
U.K. Researchers Create Muscles for 
WROD ss 5c vicscinssasncactdaceiampacssaadactan 
Volkswagen Purchases GMF Paint Sys- 
WOON snsensccanncsiecetuacedescezeauseensduicaters 


Machine Vision World 
(See VISION, VISION NEWS, MACHINERY 
& EQUIPMENT, or TRADE LITERATURE) 
MACHINERY & EQUIPMENT 
AC Servo Drives (Allen-Bradley) ........ 
Absolute Position Transducer (Micron 
TRGHUIIIDD ssn snsicisisasnnsneanseeeaantes 
Accuracy Software (GMFanuc Robot- 
MB iecssigccktccicess se ecantacotrad 
AGV System (Litton) ... scat 
Air Actuator (Nupro) ....................00+ 
Air-Bearing X-Y System (Anorad) ...... 
All-Electric Robot (Yaskawa) ............. 
Analog Position Control (Industrial De- 
CIID. ccaccini signs Gucndiakitectnenetinaspais 
Arc Welding System (ESAB Robotics) . 
Assembly Workcell (Universal) ........... 
Auto Inspection (Electronic Automa- 
CUE ELD poscxcvesecesauacarcctescasaccapsanon 
Automatic Palletizer (General Machine 
IED ac cc cndcacniatnuindntiincacees 
Cable Wrap (M.M. Newman) 
Calibrating Software (Cognex) 
CCD Camera With Shutter (NEC 
PAIN Baan i cs eincacctcecsucssctssosieatiet 
COB Camnetat (10S) sic snccscnsasssccssensss 
Clean Room Gripper (Barry Wright) ... 
Color Filter Kit (Dolan Jenner) .......... 
Combined Video Camera (EG&G Reti- 
COMED a caaccane citalcntesusncecsuusemncnaetsaauan 
Compact Disk Inspection (Automatic 
Inspection Devices) ..............ssseeeeees 
Continuous Motion Robot (Eshed Ro- 
GOOG sascccasccncvacacgnqunesstasencscedtendaks 
Control Interface (Seiko) ...............66+ 
Data Capturing Autoreader (Interna- 
tional Robomation Intelligence) ........ 
Electronic Shutter Camera (Chugai In- 
Nem on dssseccdcecionsssanectsetaseicns 
Electrostatic Oil Cleaning (L.T.M. In- 
GUIS < iecciccdssctteccusshamidiacincdiane 
Encoders for Robots (Litton) ............. 
End-of-Arm Grippers (Amerex) 
European Hook-Up Wire (Olflex) ....... 
Field Support Kit (Tapeswitch) ........... 
Flexible Cable (Lutze) ...............000.e0. 
Four-Axis Controller (Berkeley Process 
COMME adsccinsactdioroscncactttaranseatens 
Gantry Robots (KUKA) ...............0000+ 
Gasketing System (Dexter Engineering 
INOS ies cine ccidtsandsins ncabenansios 
Graphics Simulation (BYG Systems) .... 
Heavy-Capacity AGV (Elwell-Parker) .. 
High Resolution CCD Series (DAGE- 
Image Processor (Imaging Technology) 
Image Processing System (Netherlands 
Consulate General) ............<....cccseeee 
Inductive Proximity Switch (Seocal) .... 
Inspection Device (Advanced Resource 
Development) 
Interface Board (MetraByte) .............. 
Interface Software (View Engineering) . 
Lenses (Elmo Mfg.) .............cescceceees 
Machine Vision Computer (Applied In- 
telligent Systems) ................c.sceccoees 
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MACHINERY AND EQUIPMENT (Cont.) 
Materials Handling Robot (Dukane) .... 
Micro Camera Lenses (Elmo Mfg.) 
Microcomputer (PCQT) 

Miniature Tool Changer (Applied Ro- 
botics) 

Modular Encoder (Mack) 

Modular Track System (Intelledex) 
Motion Control Card (Delta Tau Data 
Systems) 

Motion Detector System (Netherlands 
Consulate General) 

Non-Servo Robot (Mack) 

Nuclear Inspection Vehicle (Deep Ocean 
Engineering) 

Optical Encoder (BEI) 

Optical Shaft Angle Encoder (BEI) 
Parallel Gripper (Assembly Systems 
Group, Jergens) 

Part Remover Control (Mark II Auto- 
mation) 

Photoelectric Sensors (Keyence) 
Photoelectric Sensors (Namco Controls) 

Position Sensor (Bayside Controls) 

Position Transducer (Bayside Controls) 

Positioning Slide (Del-Tron Precision) . 

Positioning Table (Nutec) 
Powder-Dispensing Workcell (Hudson 
Robotics) 

Precision Transporter (Cincinnati Mila- 
cron) 

Programmable Actuator (Toshiba) 

Programmable Indexer (PS Group) 

Programmable Indexer (PS Group) 

Protective Lubricant (Kano Laborato- 
ries) 

Quality Management System (Allen- 
Bradley) 

Real-Time System (Lynx) 

Resource Planning System (Arthur An- 
dersen) 

Robot Assembly Environment (Auto- 
matix) 

Robot Controller (Reis) 

Robotic Accuracy Software (GMFanuc 
Robotics) 

Robotic Cable (Lutze) ... 

Robotic Compliance (Specialty Ma- 
chines) 

Rugged Disk Replacement (Databook) . 

Sealant Dispensing (Cincinnati Mila- 
cron) 

Selectable Resolution (Intelledex) 

Servo Drive and Motor (Yaskawa) 
Servo Motor Controller (nuLogic) 
Shutter Camera (Chugai) 

Shuttered Camera (DI Tech) 
Single Board System (Cognex) 
Solid State CCD Camers (Vicon) 
Spray Painting Robot (Binks) .... 
Surface Mapper (RVSI) 
Training Workcell (Eshed Robotec) 
Turnkey Systems (Lipe-Rollway) 
12-Axis Robot Control (Cincinnati Mil- 
acron) 

Unix-Based Servo Controller (Lynx 
Real-Time Systems) 

Vertical Motion Device (Klinger Scien- 
tific) 

Video Image Processor (Imaging Tech- 
nology) 

Video Links (EOTec) 

Vision Package (CSD International) . 

Vision Strobe System (EG&G Electro- 
Optics) 

Vision System (Adept Technology) 

Vision System (PPT) 

Vision System (Videk) 

Welding Equipment (Welding Machines 
Automated Ltd.) 

a Tip Dresser (VSI Automation As- 


mbly) 
x Y Table (Velmex) 
MATERIAL HANDLING 
AGVs Automate Paper Handling 
Contract Awarded for Hazardous Duty 
Gantry 
y sea er Robot Stacks Car 
Bum 
FMC TO Install AGV System at Paris 
Plant 
Making Wood Furniture: Robot Lends 
Helping Hands —Thomas A. Gearman 
and C. Thomas Culbreth 
Material Handling System Wins Prod- 
uct Award 
Product Focus: Automated Guided Ve- 
hicles 
Product Focus: Automatic Storage and 
Retrieval Systems 
Sheet Metal Handling Robots Better 
Stamping Throughput —Ronald A. 
Schaupeter 


48 


MATERIAL HANDLING (Cont.) 
Staubli Unimation, Harwell Developing 
Teleoperated Robot 
Teleoperated Manipulators Aid Under- 
water Vehicle Operation 
Tobacco Company Uses Robotic Han- 
dling System 
X-Y-O Positioning System Automates 
PCB Assembly — Richard Morlock ... 
Models/Applications/Prices (Special Ad- 
vertising Section, Directory Listings) .. 
MOTORS ANP DRIVES PRODUCT FOCUS 
ABB Industrial Systems 
Anorad 
BEI Motion Systems .. 
Berger Lahr 
Bodine Electric ... 
Compumotor 
Daedal 
Eastern Air Devices 
EG&G Torque Systems .... 
General Numeric 
Horton Manufacturing .... 
Industrial Devices 
Industrial Drives .... 
Inland Motor 
Litton Systems 
Micro Mo Electronics 
Moog 
Motion Science ... 
NSK 


Oriental Motor ... 

Pacific Scientific 

PMI Motion Technologies ... 
Schaeffer Magnetics 

Silconix 

Vantec 


NEWS OF THE INDUSTRY 

(See also VISION NEWS) 

Analysis Software Helps Students De- 
sign Grippers 

A.O. Smith Manager Earns 1989 Golden 
Robot Award 

a Intelligence Markets to Triple 

y | 

Belgium-Based Fabricom Opens Divi- 
sion in Atlanta 

Chrysler Installs Automated Press Line 

Computer Chips for Robots With Minds 
of Their Own 

Contract Awarded for Hazardous Duty 
Gantry 

Coopers & Lybrand Plans Manufactur- 
ing Tech Center 

DeVilbiss Lab Features Demonstration 
Robot 

Educational Robot Sweeps Competition 

E-Mat Offers Robots For Rent 

Exhibit Space Going Fast For Interna- 
tional Automation Show 

Ford Implements KUKA Assembly Sys- 
tem 

Ford Selects Tecnomatix’s ROBCAD ... 

Gilman Receives Cadillac Contract 

Group Researches Next Generation of 
Robots 

GTE Installs Painting Robots 

Hobart, Yaskawa Form Motoman 

Light Manufacturing Growth Predicted 

Lineup Set For National Robot Safety 
Conference 

Material Handling System Wins Prod- 
uct Award 

Milwaukee School Launches Industrial 
Research Institute 

NASA Contract Funds Robotic Hand 
Development 

eons Robot Opens New Market for Ad- 


NST Names Rensselaer As Technology 
Center 

Nuclear Plant Robot Being Developed . 

Professor Studies Robotic Intelligence . 

Professor Updates Material for Robot 
Education 

Proposed Siandard Wouid Simplify 
Control Pendants 

R&D Technology: The Rift Grows 

Remote Robots Provide Sensory Signals 
to Operator 

Researchers Develop Robotic Sense of 
Touch 

RIA Announces Annual Meeting Lineup 

Testing Ways for Robots to Act on 
Their Own 

Texas Universities Awarded Research 
Grants 

Tobacco Company Uses Robotic Han- 
dling System 
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Feb 10 


NEWS OF THE INDUSTRY (Cont.) 
University of Kentucky Emphasizes Ro- 
botics 
Vision Standard And Test Available .... 
Westinghouse Sells Unimation Robot 
Line 
Yamaha Opens Golf Cart Factory Near 
Atlanta 
Zymark Introduces University Grant 
Program 
NOTED IN PASSING 
ARCH Cooks Fast Food to Crispy Per- 
fection 
Beef-Packer Robots Could Reduce In- 


Chinese Robot Solves Underwater 
Problem 

Engineers Predict 22nd Century Life ... 
High-Tech Garage System Automates 
Parking Chores 

Joystick-Operated Robot Avoids Un- 
seen Obstacles 

Lehigh University Develops One-Eyed 
Wireless AGV 

Personal Robot Provides Practical Ser- 


Power Glove Provides Futuristic Fun .. 
— Developing Robotic Guide 


Robotic Carts Automate Food Service 
At Jail 

Robotic Lawn Mower 

Robotic Mannequin To Test Clothing .. 

Robotic Mouse Beats Out Competition 

Robotics Employed In Study of Chaotic 
Behavior 

Robots Introduced To Aircraft Mainte- 


SICO the Robot Travels to Japan 

Simplified Robotic Arm Helps Physi- 
cally Disabled Pupils 

‘Skittering’ on the Moon 
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PAINTING 
DeVilbiss Lab Features Demonstration 
Robot 
DeVilbiss Painting Robots Give Mail 
Fleet the Finishing Touch 
GMF Paint Robots Help Caterpillar 
Move Closer to JIT Manufacturing ... 
GTE Installs Painting Robots 
Plastic Moldings Plant Installs De- 
Vilbiss Robots 
Volkswagen Purchases GMF Paint Sys- 
tem 
PICK-AND-PLACE MODULES PRODUCT 
Focus 
Assembly Systems Group 
ATS 


Pearl Robotics ? 

Spirol 

PRODUCT Focus (See listings under fol- 
lowing titles for names of participating 
companies) 

Automated Guided Vehicles 

Automated Storage and Retrieval Sys- 


Cameras Serve Machine Vision Needs .. 
Conveyors and Positioning Equipment . 
End-Effectors 


Pick-and-Place Modules 
Safety Sensors 
Waterjet Cutting Systems 
Products and Services (Directory List- 


RESEARCH 
Canadian Groups Team Up for Robot- 
ics Research 
Computer Chips for Robots With Minds 
of Their Own 
The Emerging Frontier: Robots in Ser- 
vice to Humans — David McGee 
Group Researches Next Generation of 
Robots 
Milwaukee School Launches Industrial 
Research Institute 
NASA Contract Funds Robotic Hand 
Development 
Oxford Studies Artificial Vision 
Professor Studies Robotic Intelligence . 
R&D Technology: The Rift Grows 
Remote Robots Provide Sensory Signals 
to Operator 
Researchers Developing Robotic Guide 


Sept 10 
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Apr 12 
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Sept 8 


Sept 14 
Sept 12 
Oct 37 
Oct 37 


Oct 37 
Oct 37 


Sept 113 
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RESEARCH (Cont.) 

Robot System Developed for Raw Sugar 
Analysis 

Robots 13 Conference Explores Re- 
search and Investment Issues — Debo- 
rah Schmidt and Stephen Brockwell ... 

Researchers Develop Robotic Sense of 
Touch 

Testing Ways for Robots to Act on 
Their Own 

Texas Universities Awarded Research 


U.K. Researchers Develop Muscles for 
Robots 

University of Kentucky Emphasizes Ro- 
botics 

Zymark Introduces University Grant 
Program 

Robots/Robotic and Vision Systems In- 

tegrators (Directory Listings) 

ROBOTIC INDUSTRIES ASSOCIATION (RIA) 
Annual Meeting Proceedings Available 
A Closer Look at the Sponsors 
Engelberger Award Nominations Sought 
Exhibit Space Going Fast For Interna- 

tional Automation Show 
Four New NSRA Directors Named 
Four Robotics Experts Win Engelberger 


International Automation Show Grow- 
ing Rapidly 

International Automation Show: The 
Event for Robotics and Vision 

International Service Robot Congress .. 

Key Upcoming Events 

Lineup Set For National Robot Safety 
Conference 

National Robot Safety Conference 

New Name: Automated Imaging Asso- 
ciation (AIA) 

New Selection Options For Mailing List 

Reminder ... RIA Annual Meeting 

RIA Announces Annual Meeting Lineup 
RIA President Elected Federation 
Chairman 

Robotics Safety Update 

Robotics Performance Standard Ap- 
proved By ANSI 

Robots 12/Vision ’88 Proceedings 
Available 

Schools May Exhibit In Service Pavilion 

Service Robots Headline Robots 13 
Conference 

Still Time to Submit Abstracts for 1990 

Updated Publications Catalog Offered . 

Vision Standard And Test Available .... 
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SAFETY SENSOR PRODUCT Focus 
Barry Wright .... 
EOA Systems ... 
MillerEdge .... 
Polaroid 
Ramco Electric 
Robotic Accessories ... 
Tapeswitch 
Triad Controls 
SERVICE ROBOTICS 
(See also NOTED IN PASSING) 
Emerging Frontier: Robots in Service to 
Humans — David McGee 
International Service Robot Congress .. 
Robots 13 Conference Explores Re- 
search and Investment Issues — Debo- 
rah Schmidt and Stephen Brockwell ... 
Systems Integrators (Directory Listings) . 
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TRADE LITERATURE 
ABB Robotics’ 6-axis TR 5002 Electric 
Painting Robot (ABB Robotics) 
Absocoder (Emprotech) 
Andantex Catalog (Andantex) 
Applying Machine Vision (John Wiley & 


1988 (Bowker A&I Publishing) 

Artificial Intelligence Applications in 
Manufacturing (Fairmont Press) 

Automated Assembly and Workcells 
(AMS) 

Automated Storage/Retrieval Systems 
Executive Summary Brochure (AS/RS 
Association) 

Automatic Systems Brochure (Auto- 
matic Systems) 

Automation Engineering Brochure (Au- 
tomation Engineering & Manufactur- 
ing) 

AWS Consultants Directory (American 
Welding Society) 
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Oct 16 


Jun 40 
Sept 10 
Sept 8 
Feb 10 
Sept 14 
Sept 10 
Feb 15 
Sept 38 
Oct 14 
Sept 16 
Apr 14 


Jun 14 
Sept 16 


Oct 14 
Oct 14 


Sept 16 
Oct 14 
Sept 16 


Jun 14 
Apr 14 


Oct 14 
Apr 14 
Apr 14 

Feb 8 


Dec 12 
Dec 12 


Dec 12 


Feb 8 
Dec 12 


Apr 14 
Dec 12 

Feb 8 
Jun 14 


Sept 38 


TRADE LITERATURE (Cont.) 

Baumer Product Catalog (Baumer Elec- 
tric) 

Bulletin 2803-Vision Input Module Bro- 
chure (Allen-Bradley) 

Capabilities Brochure (RBE Electronics) 

Capability Brochure (Robbins & Myers/ 
Electrocraft) 

CMP2000 Series (Cleveland Machine 
Controls) 

Cognex Family of Compatible Vision 
Systems (Cognex) 

Compressed Air and Gas Filters (Van 
Air) 

Darrah Gold (Darrah) 

Design Components Brochure (DCI) ... 

Enclosed Cable/Hose Carrier Brochure 
(Gleason Reel) 

escap Motion Systems Catalog (Portes- 
cap) 

Factory Automation Computer Bro- 
chure (ISI) 

Fairlane Products ‘89 Grippers Catalog 
(Fairlane Products) 

Family of Vision (Allen-Bradley) 

Fujinon New Fixed Focal Length Auto 
Iris Lenses (Fujinon) 

Gordon Product Bulletins (Gordon En- 
gineering) 

GXC Falcon Brochure (ESAB) 

Handbook of Power Signatures (Basic 
Measuring Instruments) 

The Heavyweights (Prab) 

Hobart Arc Welding Robot Systems 
Video (Hobart) 

Indramat Brochure (Indramat) 

Just-In-Time in American Manufactur- 
ing (SME) 

JML Direct Optics Catalog (JML) 

Lens Catalog (Germanow-Simon) 

Linking IBM and Apple Computers to a 
Stepper Motor Control (Bodine) 

Lutze Brochure (Lutze) 

Machine Vision Video (Cognex) 

MasterCAM 3D Replicator (Techno) ... 

Material Handling and Automation 
Equipment for Vehicle Makers (Litton) 

Megatorque Motor System (NSK) 

Micro Kinetics Catalog (Micro Kinetics) 

Micro Slides Catalog (Micro Slides) 

Micro Switch Proximity Sensor Catalog 
(Micro Switch) 

Modular Gantry Handling Systems 
(Bleichert/Custom-USA) 

Modular Roller Conveyor System 
(Bleichert/Custom-USA) 

Motion Control Product Guide (Aero- 
tech) 

Motion Control Brochure (Bodine) 

Motor/Synchronous Catalog and Ap- 
plication Guide (Inland Motor) 

New England Affiliated Technologies 
Precision Positioning Components and 
Systems Catalog (New England Affili- 
ated Technologies) 

Olflex Catalog (Olflex) 

Omron Electronics’ Programmable 
Controllers (Omron) 

PRECIS 3000 Brochure (View Engi- 
neering) 

Precision UniSlide Assemblies Catalog 
(Velmex) 

Proceedings of the 19th International 
Symposium and Exposition on Robots 
(ISIR) (Transitions Research Corp.) ... 

Proximity Sensor Brochure (Namco 
Controls) 

Ready Vac Catalog (Assembly Systems 
Group) 

Reis Robot Data Sheets (Reis) 

Renco’s Incremental Modular, Self- 
Contained and Absolute Optical En- 
coders (Robbins & Myers/Renco) 

Research Into the Architecture of CAD- 
Based Robot Vision Systems (Univer- 
sity of Michigan) 

Reuland A.C. Constant Tension Center 
Wind or Constant Torque Surface 
Wind Motors Catalog (Reuland A.C.) 

Robomatix Reporter Annual 1988 
(Bowker A&I Publishing) 

Robot Safety Product Directory (RIA) . 
Robotics and Manufacturing: Recent 
Trends in Research, Education and 
Applications (American Society of 
Manufacturing Engineers Press) 

Robotics ... Start Simple (Mack) 

Safety Welding System (Kohol Sysiems) 

Shaft Torquemeter Catalog (S. Him- 
melstein) 

Specifications for Automotive Frame 
Weld Quality — Arc Welding (AWS) . 


Oct 49 
Apr 48 
Oct 48 
Dec 47 


Dec 48 


TRADE LITERATURE (Cont.) 

Standard Linear Positioning Tables and 
Controllers (Anorad) 

Surge Protection Applications and 
Product Guide (MCG Electronics) 

Systems Applications Guide (Vickers) .. 

Torque Sensors Catalog (Sensor Devel- 
opments) 

TransArc Weld Interface Data Sheet 
(Kohol Systems) 

Tri-Tronics Smarteye (Tri-Tronics) 

Unival Modular Platform of Hardware 
and Software (Westinghouse) 

Updated Mack Corp.’s Advanced Au- 
tomation Product Catalog (Mack) 

Unitload Product Builetin (Litton) 

Use of Computer Graphic Simulation in 
the Development of Robotic Systems 
(George C. Marshall Space Flight Cen- 
ter of NASA) 

Uses Unlimited (Micro Switch) 

Velmex UniSlide Catalog (Velmex) 

VideoProbe 2000 Catalog of Products 
(Welch Allyn) 


VISION 
Achieving Assembly Flexibility For 
Printed Circuit Boards 
Buying and Justifying Machine Vision 
Systems — Nello Zuech 
Denser Semiconductor Circuitry De- 
mands Accurate Alignment 
Vision Boosts SMD Accuracy In Auto- 
mated Assembly Cell 
Vision-Guided System Tracks Welding 
Seams 
X-Y-O Positioning System Automates 
PCB Assembly 
VISION EQUIPMENT 
(See MACHINERY AND EQUIPMENT) 
VISION LITERATURE 
(See TRADE LITERATURE) 
VISION NEWS 
Cognex Reaches $9M Agreement With 
Shinkawa 
Inspection Device Passes Field Tests .... 
Machine Vision Advice Provided by 
Telephone 
Navy Awards RVSI $4M Propeller 
Project 
New Name: Automated Imaging Asso- 
ciation (AIA) 
Professor’s Manuscript Named Top Pa- 
per 
Systems Improve PCB Inspection 
Teradyne Signs Contract With Cognex . 
Vision Trade Group Changes Name to 


Zeiss Selects Itran As Vision Supplier .. 


Ww 


WASHINGTON WIRE 
Census Bureau’s Fourth Annual Survey 
Shows Decrease in U.S. Robot Ship- 
ments — Doug M. Podolsky 
Commerce Department Surveys Tech- 
nology Use Among U.S. Manufactur- 
ers — Doug M. Podolsky 
New On-Line Reports Cover Interna- 
tional Automation Markets — Doug 
M. Podolsky 
1988 Census Bureau Survey Shows 20% 
Decline in U.S. Robot Shipments 
U.S. Commerce Dept.’s ‘Industrial 
Outlook’ Says Sustained Growth Bodes 
Well For Robotics — Doug M. Podol- 


Focus 
ABB Robotics 
Accuratio Systems 
Cimflex Teknowledge 
Clay-Mill Technical Systems .... 
Flow Systems 
Ingersoll-Rand 
NLB 


WELDING 

GE’s Welder ‘Sees Its Way’ To 400% 

Productivity Improvement 

Maximizing Flexibility in Robotic Spot 

Welding — Bruce D. Newell 
Multi-Station Robotic Cell Fabricates 
Computer Cabinets 

Robots Automate For Quality In New 
Automotive Parts Plant 
Small Shop Uses Five Robots To Weld 
Car Engine Mounts 

Vision-Guided System Tracks Welding 


Apr 6 


Apr 42 
Apr 42 
Apr 43 
Apr 42 
Apr 42 
Apr 42 
Apr 43 


Oct 25 
Sept 26 
Apr 26 
Oct 22 
Apr 20 





